Abstract Adnexal torsion is a condition that may result in serious consequences, including adnexa removal. Recently, de-torsion has replaced salpingo-oophorectomy as the treatment for a twisted ischaemic adnexum, and the best way to do it seems to be laparoscopic surgery. A case of adnexal torsion caused by a giant para-ovarian cyst treated, with good results, by a conservative laparoscopic approach is reported.
Introduction
Adnexal torsion (AT) is the fifth most common surgical gynaecological emergency and, therefore, requires prompt diagnosis and treatment. Mostly, it occurs in the childbearing age group, with a frequency of 2.7% of all gynaecological emergencies, but it is not uncommon in premenarchal girls (15%) or postmenopausal women (15%) [1] . This entity consists of total or partial rotation of the adnexum around its vascular axis that induces a venous and lymphatic blockage leading to gangrene and haemorrhagic necrosis. It usually presents as a sudden, continuous, nonspecific pain in the lower abdomen. When AT is suspected, a prompt laparoscopic approach is indicated to confirm the diagnosis and to avoid irreversible ovarian damage [2] . Ultrasound findings and Doppler flow study, in addition to the clinical symptoms, may help to achieve diagnosis [3] . Definitive diagnosis would be with laparoscopy or laparotomy examination. The aetiology is unknown. In most cases, an ovarian tumour is present. Torsion of a normal sized ovary is extremely rare. Large and heavy ovarian cysts, such as benign cystic teratoma or polycystic ovaries, seem to be prone to torsion. Comerci et al [4] reported an incidence of 3.5% torsions in a series of 517 patients with benign cystic teratomas. Cysts smaller than 5 cm are infrequently a cause of torsion. After pelvic inflammatory disease and pelvic endometriosis, torsion is rare, owing to associated pelvic adhesions, even if an endometrioma is present. Until recently, the standard management of the twisted ischaemic adnexum was salpingo-oophorectomy. Recently, it has been suggested that de-torsion is an alternative mode of treatment [5, 6] . The advantages of ovarian preservation are clear, because AT occurs most often in adolescent girls and in women of child-bearing age. Although the size of the cyst is often the limiting factor for laparoscopic management, in selected cases it may be a safe option.
Case report
A 25-year-old woman, gravida 3, para 3, with regular menstrual cycles, intrauterine device as a contraceptive method, and with previous history of renal colic, was admitted to the hospital after the onset of right renal pain with nausea and vomiting. There was tenderness on deep abdominal palpation, with evident abdominal guarding. An ultrasound scan revealed a large cystic mass of dense content that appeared to depend on the right adnexum and was on the uterus. The mass measured 117 mm×89 mm. Colour and spectral Doppler findings were absence of vascularisation both peripherally and inside the mass, according with signs of hypoperfusion. The blood investigations revealed moderate anaemia and leukocytosis with left deviation, serum tumour marker values (CA125, CA19.9) within the normal ranges, and negative findings for serum beta human chorionic gonadotropin (beta-hCG).
An emergency laparoscopy was performed, using standard equipment. The examination of the pelvis showed a slight increase in the size of the right ovary, torsion of the tube, and a para-ovarian cyst of 150 mm, with 3-4 turns around its axis (Fig. 1) . The left ovary had a trophic aspect. After puncture (Fig. 2) and evacuation of yellowish-white homogeneous fluid, de-torsion (Fig. 3) and cystectomy (Fig. 4) was achieved, obtaining the integrity of tube and ovary with any damage during the surgical procedure. The postoperative course was unremarkable, and the patient was discharged home on day 2; histological examination was reported as indicative of a papillary serous cyst. One month after treatment the patient was asymptomatic, and ultrasound scan revealed normal adnexa.
Discussion
AT usually occurs during reproductive age, which makes this gynaecological emergency more important. If diagnosis is early, AT should be managed conservatively. On the other hand, delays in diagnosis and surgical treatment are common in AT because of non-specific clinical findings. Nausea and vomiting are quite common, occurring in 70% of patients. Pyrexia may also be present. There are no specific laboratory findings in AT, although the white blood count may be elevated, with no correlation between leukocyte count and tissue necrosis. Definitive diagnosis depends on direct visualisation by laparotomy or laparoscopy.
Torsion of the adnexa should be suspected in any patient presenting with abdominal pain and a recognised risk factor for ovarian torsion. These risk factors include conditions such as previous abdominal surgery, past history of ovarian torsion, previous or current ovarian cyst, ovarian hyperstimulation, polycystic ovaries and tubal ligation [7] . The clinical features of torsion can be non-specific, and the differential diagnosis is wide and should include the consideration of other surgical emergencies, such as ectopic pregnancy, ovarian cyst, pelvic mass, gynaecological infection, renal colic, appendicitis and gastrointestinal complaints. In our case, we could think of renal colic because of the patient's medical history.
Complete or partial torsion of the ovarian vascular pedicle initially compromises lymphatic and venous drainage, with eventual loss of arterial perfusion. The ultrasound scan findings of AT vary, depending on the degree of vascular compromise and the presence of an adnexal mass [1] . The most frequent significant sign of ovarian torsion is the presence of multiple cortical follicles in an enlarged ovary [8] . Colour Doppler suggests AT when there is diminished or absent vascularisation, and spectral Doppler gives information about the type of flow (arterial or venous). Venous flow is the first that disappears, but arterial flow can be present for a longer time [9] . In this patient both colour and spectral Doppler showed findings of the final step of complete AT, because no venous or arterial flow was demonstrated. In the largest study published in the literature on the effectiveness of Doppler examination in predicting ovarian torsion, Ben-Ami et al. [9] reported a positive predictive value of 94% if venous flow is absent.
Up until the 1990s, AT had been managed by adnexectomy because of the belief that de-torsion would increase the risk of pulmonary embolism from the twisted pedicle, and the necrotic ovary could predispose the patient to disseminated intravascular coagulation or pulmonary collapse with the release of vasoactive substances from ischaemic tissues [10] . However, some authors have demonstrated that de-torsion of the twisted adnexa preserves ovarian function and does not increase the risk of pulmonary embolism, in comparison with excision without untwisting [11, 12] . The patient we have report on did not have any complication. Several studies have shown that estimation of the degree of necrosis during surgery is inaccurate [13] . Colour, size and oedema of the twisted ischaemic adnexa usually do not reflect the real damage to the ovarian tissue, and, probably, the colour is due to venous stasis, because venous flow is the first to be compromised. On the other hand, the ovary has double arterial irrigation, from the aorta and the uterine arteries, that allows long periods of torsion without ischaemia; thus, de-torsion is probably the only technical treatment. The twisted ischaemic adnexum appears oedematous and friable, and it is liable to be traumatised. De-torsion should, therefore, be performed with care, and preferably with blunt instruments if laparoscopy is used. Ovarian function is preserved in 88% to 100% of cases [14] . There is no need to extend the duration of operation to observe ovarian reperfusion. Recurrence of ovarian torsion is rare.
De-torsion can be performed by laparoscopy or laparotomy. Laparoscopy is associated with a shorter length of hospitalisation, with a mean of 2.1±1.2 days against 7.4± 1.5 for laparotomy [12] , and a greater degree of patient comfort. Therefore, laparoscopy is the preferred approach whenever experienced laparoscopists are available. In our case, she was at hospital for 2 days.
Some authors have studied ovarian function with ultrasound, evaluating blood flow with Doppler colour, size of the ovary, and follicular development, and showing follicular development and normal sized ovary in 93% of cases [12] . Unfortunately, there is no way to predict which ovaries that have been severely injured will recover. However, leaving the necrotic and non-viable ovaries in situ did not cause further injury to the patient.
In conclusion, torsion of the adnexa is considered a surgical emergency to preserve reproductive function. The gold standard in its management is laparoscopy, and this justifies the importance of skill in using laparoscopy in emergency surgery as well as the approach with this technique in giant cysts, in selected cases.
